G. GAMow The George Washington University, 8'ashington, D. C. February 18, 1948 A S pointed out by one of us, ' various nuclear species must have originated not as the result of an equilibrium corresponding to a certain temperature and density, but rather as a consequence of a continuous building-up process arrested by a rapid expansion and cooling of the primordial matter. According to this picture, we must imagine the early stage of matter as a highly compressed neutron gas (overheated neutral nuclear Quid) which started decaying into protons and electrons when the gas pressure fell down as the result of universal expansion. The radiative capture of the still remaining neutrons by the newly formed protons must have led first to the formation of deuterium nuclei, and the subsequent neutron captures resulted in the building up of heavier and heavier nuclei. It must be remembered that, due to the comparatively short time allowed for this procgss, ' the building up of heavier nuclei must have proceeded just above the upper fringe of the stable elements (short-lived Fermi elements), and the present frequency distribution of various atomic species was attained only somewhat later as the result of adjustment of their electric charges by P-decay.
Thus the observed slope of the abundance curve must not be related to the temperature of the original neutron gas, but rather to the time period permitted by the expansion process. Also, the individual abundances of various nuclear species must depend not so much on their intrinsic stabilities (mass defects) as on Kitcher' has shown that the solenoid spectrometer brings monoenergetic rays having nearly the same initial angles with the axis, y, to a "ring-focus" between the source and counter, nearer the latter {Fig. 2). small 0, bp=0(Q'). Since the improvement in resolution attainable in this way seems not to be widely appreciated, it may be useful to direct attention to it.
Changing the energy of the electrons {or the field strength) without change in the range of y uniformly expands or contracts the paths shown in Fig. 2 about the source as the fixed point. The best resolution is therefore obtained by placing the ring-focus bafBes so that their defining edges lie on a cone with vertex at the source and axis parallel to the magnetic field.
It seems likely that a similar ring-focus exists in a thinlens spectrometer and has similar favorable properties.
Thus it is probably possible to combine the copper and power efficiency of the thin-lens design with a favorable resolution vs. solid angle curve. The position and properties of this ring-focus could be found experimentally {e. g., by the use of moveable bafHes} or by numerical integration of the electron path equations.
The source diameter just sufficient to impair the momentum resolution is of the order of (bp/p). tang-(radius of curvature) for the solenoid spectrometer either with or without the ring-focus ba8les. Thus when an extended source is desirable (e.g., with a source of low specific activity) the improvement in counting rate at fixed resolution shown in Fig. 2 (0) The ring-focus baNed solenoid spectrometer. All cur~es are approximate and refer only to a point source.
'T is the purpose of this note to call attention to a phenomenon which will complicate the interpretation of the latitude eEect. The variation in height of the main mesotron production region with geographic latitude introduces variations in the intensity of the hard component comparable to the variations presently attributed to the geomagnetic latitude effect.
